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Abstract
Precision and digital agriculture have been popular buzz words floating around the last
several years. These broad terms cover a plethora of topics including GPS ear tags for livestock,
soil moisture probes, and aerial imagery. With such a wide number of technological advances at
their fingertips, it can be overwhelming for farmers to know where to start.
A study conducted by Purdue University in 2019 took a deeper look at data and software
usage across 800 farms larger than 1000 acres (DeLay et al, 2020). Their research revealed that
over half of farmers who don’t use farm data or software avoid using it because they either don’t
know how to utilize it or are unclear on the benefits. An opportunity to dive deeper and take a
look at Nebraska allowed us to draw conclusions on how Nebraska farmers feel they want to
received assistance with adopting precision technology onto their operations.
This was presented in the form of a survey. The survey consisted of open-ended
questions challenging the farmer to think about pain points and frustrations when it comes to
adoption of technology, and how it could be made easier. The survey was open from August 1 st
to September 30th and received 30 respondents.
The biggest findings from this survey are that people want strong customer support from
technology companies. They want to trust who they work with and know that they are being
looked after. Over half of farmers are willing to pay for someone to provide a service for them
rather than adopt a new technology on their own. Cost is still a very limiting factor.
Technology is on the verge of really taking off in agriculture. In the next 8-10 years, I
predict a bigger adoption of new technologies as they continually improve and younger
generations take over the operation.
Key Words: Precision agriculture, digital, management, farming, technology
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How to Effectively Reach Farmers and Assist them in Reaching Their Precision
Management Goals
Introduction
Our world is constantly shifting and changing. The world of agriculture is no different.
As we are working to feed 9 billion people by 2050, we are tasked with working on multiple
solutions. One of those focuses is on how we can improve yields with less inputs. Research is
being conducted to understand how we can minimize our inputs to better protect our planet and
farmers are still able to make a profit to continue to do what they do.
As a small sector of this goal, there is interest in better understanding how farmers can be
assisted and supported as they work to adopt more precision agriculture technologies into their
operations. Precision agriculture covers a broad range of technologies that can help farmers
plant, irrigate, and harvest more precisely. A survey was created over the summer and shared
during the late summer and early fall of 2021 to reach growers across the state of Nebraska to
begin to get a scope of the assistance farmers want. These results can benefit Nebraska Extension
as they continue to improve interactions with growers. These results also benefit me as I work to
find a role where I help farmers make sense of technology and how they can use it within their
operations. By better understanding their problems and frustrations, I can better serve them and
help them achieve their goals.
Methods
To begin thinking about this idea, leaders in the Engler community challenged me to
think about what the problem was. They offer some tools to help accomplish this, so a problem
canvas worksheet was completed to help set up what assumptions should be tested. My
completed version of this can be found in Appendix A. It got you to begin thinking about what
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type of problems are out there and what solutions may already exist to the problems you
reflected on.
As this survey was set up, a lot of deliberation went into the purpose of the questions.
Constable shared a lot of valuable tips and suggestions on how to gauge your questions to get
more accurate and realistic answers. (Constable et al, 2014). One of the main takeaways was to
have the survey taker share about past and present experiences rather than discuss their ideal self.
This was reflected in the first section of the survey. A sample question found in the survey is,
“Share about the most recent time that you adopted a new technology into your operation. What
was that technology?”. It goes on to build on that experience, challenging people to think about
what was beneficial about that technology and what was frustrating about that technology.
One of the other takeaways was to avoid asking questions such as, “do you want icecream”? (LIFFFTInc., 2013). Their reasoning for this is that you won’t gain any real answers
from this. Of course, someone would say yes to ice-cream! If you ask them if they want to make
their life easier by implementing new technologies, then the answer would also be yes. No true
information would come from that. This caused a rethinking of any yes/no questions that existed
in the original draft.
As the survey came together, the first section focused on hearing about people’s
experiences of recent adoption. The second section focused on what type of software farmers use
and gaining a sense of how impactful the technology that the farmers use is to their management
decisions. The third section was some demographics to set us up to potentially draw conclusions
and make connections to themes found in the results. The survey opened up on August 1 st to
producers and ran until September 30h. A list of the survey questions can be found in Appendix
B along with a link to the actual Google Form used.

Nelson

3

Results
As the survey was open, I discovered that the best feedback was actually received
through customer conversations. While I did still keep the survey open, I also took the time to
talk with 30 different growers across the state in person or over the phone. Regardless, the same
patterns started to show up.
Not to my surprise, over half of the people I talked with listed cost as the limiting factor
for them. Some of my respondents farm less than 1000 acres, so it is hard for them to adopt new
technology and have it pay off. Another pattern that surfaced was people not wanting to take the
time to learn new technologies, but they would be willing to pay for someone to do it for them. A
common word that appeared was “support”. They wanted the reassurance that they could call a
number, get a human being, and get their questions answered whenever something went wrong.
Another trend that came out of this is the question of “how will this technology benefit
me”? Farmers want to see how this technology will enhance what they are doing, and not replace
some of their trust (such as agronomists), that already exists. Truly, the adoption of precision
agriculture boils down to being affordable and making sure the relationship is there to support
these growers every step of the way.
Discussions
Starting conversations surrounding this topic was a bit nerve-wracking at first. I didn’t
want to bother people with some of these questions. I discovered that people really enjoy sharing
and are happy to help for the sake of school projects. Conversations lasted anywhere from 15 to
30 minutes.
The intentionality behind questions was more of an undertaking than I originally
anticipated. Watching videos and having a lot of eyes on the survey helped me form it into its

Nelson

4

final version. It is a reminder to be very fluid and shift as you journey. I updated the survey
multiple times as I started to receive feedback when I noticed a question wasn’t being answered
the way I was envisioning.
As we move into the future, there will be opportunities to serve farmers and provide them
customer support with precision agriculture technology. Specifically in my area around Platte
County, there is some interest in adopting more technologies if the grower can trust that they will
have someone to guide and support them. They want to trust that if they have issues, they can
pick up the phone and call a reliable source to troubleshoot these issues. I am hoping to gain
enough experience to be an impactful guide and support system for growers who want to adopt
more precision agriculture onto their operations.
Conclusions
Moving forward, there is a lot of potential for precision agriculture on our farms. I
believe that we are about 8-10 years away from the technology really taking off and getting fully
integrated into operations. I project this because older generations that didn’t grow up with
technology will begin retiring more and more, and younger farmers will take their place. These
young farmers will be more willing to explore this space and test some of the new technologies.
The opportunities in precision agriculture are truly endless. I hope to continue to work in
this space and provide support to growers as they begin to navigate this crazy world of precision
agriculture. If we can begin to lower the cost or strongly prove some of these technologies return
on investments, a relationship can form and more technology will be adopted.
Key Learnings
One of the key lessons learned right out of the gate is that asking people for their
feedback is challenging for me. It was quite uncomfortable to get some of these conversations
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started. Once they were started, however, the feedback was so incredibly valuable. It was hard to
tailor some of the customer discovery tips that are meant for conversations into a survey, but I
did figure out some good ways to do it. One of those ways is to keep the open-ended questions
short so they only feel obligated to write a few sentences. If they want to write more, they are
free to do that. That way you can get some version of original content.
As I graduate in less than two months, I take these results as promising. This ties in really
well with what I want to do for a career. I would be honored to serve growers in helping them
make sense of the data that they collect on their farm. I believe that having the emotional
intelligence along with agronomic and technical skills will really set you up to be successful in
precision agriculture. I’m hoping to use these results to help my family’s operation be more
intentional with their data. I am currently looking for roles where I can be a representative for my
region or the state of Nebraska to serve growers in this fashion. Overall, this project connected
strongly to my career goals.
Agriculture is every changing. Never stop learning, be flexible, and always keep your eye
open for opportunities to make a difference.
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Appendix

A. Problem Canvas
Build Camp Problem Canvas Version: 1 completed 5/17/2021

Problem:

What is the root cause of the problem?

1. Lots of variety of precision ag technologies. Hard to
keep track and know what is valuable (as a farmer)
2. Technologies are hard to operate and truly can be a pain
sometimes when they aren’t working
3. If there is a problem with the technology, the whole
process has to be on hold which frustrates the farmer a
lot

Context:

When does the problem occur?
In what circumstances?

1. When people have been farming for a long time and
don’t want to change the process of doing things
2. As technology constantly updates, shifts, and changes.
Hard for rural America to keep up with the changes and
know how to adapt.
3. People don’t have the best access to internet or cell
phone service

Customers:

Who has the problem most often?

1. Older farmers
2. Those who don’t have connections to resources or
know where to go for help
3. Those who don’t have a ton of money to buy these
fancy materials

Emotional Impact and Quantifiable
Impact:
How does the customer feel?

1. Confused on where to get started, overwhelmed
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2. Grateful to have help, some may be willing to learn or
have a guiding hand. Maybe
3. Impact: how many farmers are willing to attempt to
work together to adopt more technologies

Alternatives:

What do customers do now to fix the
problem?

1. Have an agronomist help them
2. Have their son or daughter do it
3. Do nothing

Alternative Shortcomings:

What are the disadvantages of the
alternatives?

1. Agronomist is great, but hard for the agronomist to
focus on crop growth and keep up with all the
technologies
2. Honestly, this works as long as the child is around to
help full time and take control of this
3. Doesn’t make sense for precision ag start ups to keep
developing technology if people aren’t using it.
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Appendix B. Survey Sample
Link to initial survey can be found here: go.unl.edu/growersurvey
The following is the list of questions found in survey. Intent was to be open-ended, so they could
give true answers. Emphasis was put on past experiences, so growers would look at habits rather
than consider their ideal self.
Section 1
1. Share about the most recent time you adopted a new technology into your operation.
What was that technology?
2. What helped you make the decision to make the purchase?
3. Did anyone help you make this decision? If so, who?
4. What was hard about the process of adoption?
5. Do you still use this technology? Why or why not?
6. What types of precision technology have you adopted on your operation? (Select all that
apply)
a. Automated section control (planter row shutoff)
b. Autosteer
c. Grid or management zone soil sampling
d. Imagery (aerial, satellite, drone)
e. Telematics (tracking of equipment)
f. Variable rate application of nutrients
g. Variable rate irrigation
h. Variable rate planting
i. Yield monitor
7. Of the technologies that you selected above, which ones have brought you the most
benefit in your operation? What was beneficial about it?
8. Of the technologies selected in the list above, tell me which ones have caused more
headache than expected. What type of problems do you encounter?
9. Of the technologies selected in the first question, tell me about your biggest frustrations
with the adoption of these processes. How do/did those frustrations affect your operation?
10. Share about the most recent technology you have considered purchasing for your farm,
but either chose not to or haven't made the purchase yet. What is that technology?
11. What has been keeping you from making that purchase? What questions do you have
about the technology that went unanswered?
12. Who has helped you make this decision and what resources have you utilized to learn
more?
13. Besides financial obstacles, what is frustrating or challenging when thinking about
adopting new technology into your operation?
14. What would be helpful for you to implement more technology into your operation if you
could?
15. Is there anything else you want to share about in regards to precision agriculture
adoption?
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1. What farm data management software do you use? (Select all that apply and list those
that we left out)
a. Ag Leader (SMS)
b. Capstan
c. Climate Fieldview
d. Corteva
e. CropMetrics
f. Farmers Edge
g. FarmLogs
h. Farmworks (Trimble)
i. Granular
j. John Deere APEX
k. Precision Planting
l. Raven
m. SST
n. Syngenta
o. Other: _________
2. Explain to me how often you use data to make decisions on your operation?
3. How do you use your collected data to influence your farm management decisions?
4. Who and what type of resources do you use to help you make sense of your collected
data? (Select all that apply)
a. Online/web resources/social media/apps
b. Operating Manuals
c. Agronomist/co-op
d. Equipment dealers
e. University Extension Educators
f. Family Members
g. Independent Crop Consultants/Precision Ag Specialists
h. Other: __________
5. Of the resources that you utilize, what is challenging about those resources?
6. How many groups, external to your farm, do you share your farm data with?
Section 3: Demographics
1. Age
2. How many years have you been farming?
3. What part of the state do you farm in?
4. Education Level
5. What type of operation do you represent?
a. Singler operator
b. I partner with a farmer who has been established for more than 20 years
c. I am an established farmer who works with a partner
d. Small corporation including a family farm
e. Large corporation
f. Other: ______
6. What is the scope of your farm?
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a. Crop Production
b. Crop and animal production
c. Animal Production
7. Size of your Operation
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